SUMMARY The two methods used to detect intestinal Escherichia coli in patients with ulcerative colitis, HeLa cell and buccal epithelial cell (BEC) adhesion assays, were compared. Both methods showed a significant difference between the adhesive property of colitic and control E coli: p < 0-0002 and p < 0.01 for the buccal epithelial cell and HeLa cell methods, respectively. HeLa cells did not detect all BEC positive isolates which were quantitatively more adhesive than any control isolate. All BEC negative isolates were HeLa cell negative.
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The BEC technique seems to be more sensitive for detecting adhesive E coli in ulcerative colitis because the true incidence of adhesive E coli in ulcerative colitis was higher than that determined by the HeLa cell method.
Escherichia coli with adhesive properties occur in 35% of patients with ulcerative colitis in relapse compared with 5% of normal controls, using the HeLa cell assay.' HeLa cells are a neoplastic tissue culture cell line originally derived from a carcinoma of the cervix and they bear little relationship to the cells of the gastrointestinal tract. The adhesive property of E coli in patients with ulcerative colitis has also been studied using buccal epithelial cells (BEC) which have a closer association with the gastrointestinal tract; the technique is quantitative and simple to perform.2
The aim of this study was to compare the HeLa cell and BEC methods in the detection of adhesive E coli using E coli obtained from patients with ulcerative colitis and from controls.
Material and methods E coli were isolated from the stools of 25 patients with ulcerative colitis in relapse. Isolates from 13 patients and members of staff who had no evidence of intestinal inflammation were used as controls. E coli isolates were stored on Dorset egg medium slopes in the dark and adhesion was assessed in both the HeLa cell and the BEC adhesion assays by two independent observers. ) were maintained in tissue culture in Eagle's minimal essential medium until confluent, they were then stripped and aliquotted using trypsin, transferred to plastic Petri dishes containing glass coverslips, and maintained in an atmosphere of 95% air and 5% carbon dioxide at 37°C until almost confluent. Incubation of the HeLa cells with the test bacteria differed from that described by Dickinson et all in that D-mannose was included in the incubation media to inhibit adhesion mediated by type 1 pili, and the bacterial concentration was increased to compare with that used in the BEC assay. Bacteria from an 18 hour nutrient agar slope culture grown at 37°C were suspended in minimal essential medium containing 1% D-mannose at a concentration of about 108 bacterial cells/ml. After incubation for three hours at 37°C the glass coverslips were washed four times in phosphate buffered saline (pH 7 2), air dried, fixed in three parts methanol and one part acetic acid, and stained with dilute Giemsa at pH7. Assessment of adhesion by light microscopy was done according to Dickinson et 
Results
Both methods showed a significant difference between colitic and control E coli based on their adhesive property ( figure, table) . The BEC adhesion assay showed that colitic E coli (median adhesion index, 44%) were significantly more adhesive than control E coli (median adhesion index = 3%; p < 00002), and the HeLa cell adhesion assay showed that a significant number of colitic E coli were HeLa cell adhesion positive (13 of 25) compared with control E coli (0/13; p < 0.01). All HeLa cell positive strains were BEC adhesive (BEC index >25%) but eight BEC adhesive E coli were HeLa cell negative. No control E coli were HeLa cell or BEC positive.
Discussion
Although the HeLa cell assay is used to study bacterial adhesion, it has several theoretical disadvantages in studying gut flora. HeLa The results of this investigation show that if both methods measure the same adhesive property then the HeLa cell assay is considerably less sensitive than the BEC assay, with 32% of BEC epithelial cell adhesion positive strains missed. This observation suggests that the previously reported incidence of E coli with adhesive properties in patients with ulcerative colitis is an underestimate.1 In the present study type I pilus adhesion was minimised by the inclusion of D- The HeLa cell assay is more difficult to perform than the BEC assay because special care is necessary in handling cells to ensure sterility and viability of the cell line. The assessment of adhesion as used by previous workers and followed here is highly subjective and only achieves a positive or negative result. The assessment of adhesion using the BEC assay is quantitative, it is also easy to perform, and offers a simple means of screening for adhesive E coli. Apart from these advantages the cells are readily accessible and the assay allows the influence of host factors to be studied by using BECs from different donors.
Using this adhesion assay previous workers chose an adhesion index of > 25% to differentiate adhesive from,non-adhesive strains.4 If this criterion is applied to our results, 87-5% of colitic E coli possessed a mannose resistant adhesive property.
The BEC adhesion indices of our control E coli isolates compare with those found by other workers for recognised non-adhesive controls using adult BECs. 6 In a previous study in our laboratory the adhesion indices of control non-adhesive E coli isolates were once again similar and the BEC assay clearly distinguished between adhesive and nonadhesive standards.2 This indicates that the BEC assay can detect the differences in the adhesive ability of E coli. While the cut off point of 25% is arbitrary, no control isolate had an adhesion index greater than this and the value lay more than three standard deviations from the median BEC adhesion index of the control isolates.
This study suggests that the HeLa cell assay underestimates the true incidence of E coli with adhesive properties in patients with ulcerative colitis and suggests that the BEC technique is more sensitive. The observation that such a large proportion of colitic patients carry adhesive E coli may have important implications in the pathogenesis and possibly the treatment of this enigmatic disease.
